the blood contact side, the formation of a confluent monolayer ensues by the cells 
growing under a permanent influence of defined pulsatile shear forces increasing 
up to physiological values, by means of streaming the prosthesis surface on the 
blood contact side along a main axis of the prosthesis in an inner perfusion circuit 
[[and]] or by moistening an outer prosthesis wall in an outer perfusion circuit, or in 
a permeabl e medium reservoir. 

2. (curreatly amended) Cardiovascular prosthooeo prothesis accorcing to claim 1 , 
characterized in that the increasing shear forces are generated t y means of a 
program-controlled pumping device (7). 

3 . (cuirently amended) Cardiovascular pro s th eses prothesis accorcing to claim 1 , 
charac terized in that the mathematical value of the increasing sheas- forces can be 
selected variably and time-independently. 

4. (currently amended) Cardiovascular prosth e s e s prothesis according to claim 
1, characteiized in that the mathematical value and the fmal vali;.e of the shear 
forces can be selected freely and time-variably by means of a program control 
according to the physiological conditions of the implantation location.' 

5. (currently amended) Cardiovascular pTOOth e s e a prothesis according to claim 1, 
characnerized in that the mathematical value of the occurring sheai forces can be 
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adjusted by varying pumping capacity, as well as by varying the size of the cross- 
section of pumping tubes used or of any other connecting elements outside of 
[[the]] a chamber, as well as by the geometrical form and configuration of the very 
chamber. 

6. (i:iirre:ntly amended) Cardiovascular proath eoe o protihesis according to claim 1 , 
produced by means of a perfusion circuit consisting of an inner ptTfusion circuit 
(5) for streaming the prosthesis surface on the blood contact side silong tiie main 
axis of the prosthesis inside of [[the]] a chamber (2), said prosthesis (1) being fixed 
in the inner space thereof by means of adapters (3, 3'), and hence constituting as 
such the iimer perfusion circuit (5), and an outer perfusion circuit (5') for 
outwanily streaming the prosthesis (1) within the same chaml)er (2) which 
comprises, towards the outside, connections to a pumping devics (7) for both 
circuits (5, 5'), as well as to the permeable medium reoervoira n iservoir (6, &) 
which sdso liave the function of pressure equation reservoirs. 

7. (currently amended) Cardiovascular prostheses prothesis according to claim 1, 
produced by means of a perfusion circuit consisting of an inner ptTfiision circuit 
(5) for streaming the prosthesis surface on the blood contact side jilong the main 
axis of the prosthesis inside of [[the]] a chamber (2), said prosthesis (1) being fixed 
in the inner space thereof by means of an adapter (3), and hence constituting as 



SN : 09/868,887 WEH20SA6 October 20, 2004 Page 3 

PAGE 4119 ' RCVD AT 10/29120(14 4:21:04 PM [Eastern Daylight Time] * SVR:USPT0-EFXI^-1/1 * DNIS:8729305 ' CSID: ' DURATION ^m-ss):05-08 



such the inner perfusion circuit (5), and an outer perfusion circuit (5*) uniting 
inside of the chamber (2) with the inner perfusion circuit (5) after having streamed 
the prosthesis (1) for outwardly streaming the prosthesis (1) within the same 
chamber (2) which comprises, towards the outside, connectors to a pumping device 
(7) for both circuits (5, 5*), as well as to the permeable medium reservoir r ese rvoirs 
(6, 6') v/hich also have the function of pressure equation reservoir. 

8. j'cuireatly amended) Cardiovascular prosth e s e s prothesis according to claim 6, 
characterized in that the outer perfusion circuit (5*) can be operate i by a method 
selected from the group consisting of co-current transporting to the :nner perfusion 
circuit (5), coimter-current transporting to the inner perfusion circuit (5), and 
static transporting to the inner perfusion circuit (5). 

9. (cuireotly amended) Cardiovascular prostii e o e g prothesis according to claim 6, 
characterized in that the perfiision circuits lead from one medium re servoir (6) into 
another medium reservoir (6'), in which the medium collected has already streamed 
throug^i the prosthesis. 

10. (curreatly amended) Cardiovascular prosth e s e s prothesis according to claim 6, 
characDsrized in that the inner and the outer perfusion circuits have different 
medium reservoirs or one and the same medium reservoir (6, 6'). 



SN : 09/368,887 WEH205A6 October 20, 2004 Page 4 

PAGE 5/19'RCVDAT1(l/29/20(l44:21:04PM [Eastern Daylight riine]'SVR:USPTO-EFXR^^^ 



11. (cmreiitly amended) rardiovascular prosth e ses prothesis accoriing to claim 
6, characterized in that the prosthesis is present in the [[very]] pemieable medium 
reservoir, and that the inner and the outer perfusion circuits are theieby connected 
with each onoth e r other . 

12. (currently amended) Cardiovascular prosth e ses prothesis accorcing to claim 6, 
charac jsrized in tiiat the medium reservoirs are comprised of exp andable blood 
bags of the materials PVC or EVAM. 

13. (curreatly amended) Cardiovascular pro s thes e s profliesis accc»rding to claim 
6, characterized in that the realization of the adapters (3, 3') fbr fixing the 
prosthesis (I) is realiz e d are furnished by an olive . 

14. I currently amended) Cardiovascular prooth e o e o prothesis accorcing to claim 6, 
choracl i iirig e d in that wherein the prothesis is to be clamped and wherein a [[the]] 
length of the prosthesis to b e clomp e d can be varied by constructionally providing 
at least one closing part with the adapter (3 or 3') of chamber (2). 

1 5 . (currently amended) Cardiovascular proothooco prothesis accorcing to claim 6, 
characterized in that the chamber (2) is manufactured from a transpa'ent material. 
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16. (ciuirently amended) Cardiovascular proatfaooos prothesis according to claim 
1, characterijzed in that tlie prosthesis is used as a member selected ii-om the group 
consisting of a vascular prosthesis, a heart valve prosthesis and a steat. 

17. ((junciitly amended) Method for covering cardiovascular prootlt e oes prothesis 
with endothelial cells according to claim 1, characterized in that after an initial 
sub-confluent seeding of the prosthesis surface on the blood caitact side, the 
formation of a confluent monolayer ensues by the cells growing under permanent 
influence oi' defined pulsatile shear forces increasing up to physiolojjical values by 
means of streaming the prosthesis surface on the blood contact side along the main 
axis of the prosthesis in an inner perfusion circuit, [[and]] or a moistening of the 
outer ]]rosthesis wall in an outer perfusion circuit or in a permeable medium 
reservoir. 

18- (curresntly amended) The method according to claim 17, c iaracterized in 
tliat 

a) the increasing shear forces are generated by means of a program- 
controlled pumping device (7), 

b) the mathematical value of the increasing shear forces <ian be selected 
variably and time-independently, 

c) the mathematical value and the final value of the sheai- forces can be 
selected freely and time- variably by a program control according to 
the physiological conditions of the implantation locatior ,,and 
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cT) the mathematical value of tihe arising shear forces can ae adjusted by 
varying the pumping capacity, as well as by varying ihe size of the 
cross-section of [[the]] pumping tubes used or of any ot'ier connecting 
elements outside of [[the]] a chamber, as well as by the geometrical 
form and configuration of the very chamber. 

19. (jjreviously presented) The method according to claim 17. characterized 
in that in an inner perfiision circuit (5) for streaming through the inner prosthesis 
space elong the main axis of tfie prosthesis inside of the chamber (2), the prosthesis 
(1) is fixed by means of adapters (3, 3'), and hence as such constitutes the inner 
perfusion circuit (5), and that an outer perfusion circuit (5*) exists for outwardly 
stream-.og t)ie prosthesis (1) in the same chamber (2) which, towards the outside, 
comprises for the two circuits (5, 5') connectors to a puniping device (7) and 
medium reservoirs (6, 6') which also have the function of prejsure equation 
reservoirs. 

20. (currently amended) The method according to claim 17, characterized 
in that 

[[a)]] the outer perfusion circuit (5') can be operated in a way selected from the 
group consisting of co-current to the inner perfusion circuit [[or]] counter-current 
to the iruier perfusion circuit (5), but aloo and statically, 
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[[b)]] the tv/o perfusion circuits (5, 50 do not worlc as a closed s}'stem but lead 
from one medium reservoir (6) into another medium reservoir (6'), in which the 
medium collected has already streamed through tihe prosthesis, 

the inner and the outer pcrfiiaion circuits have a m o mbcr s el e cted of th e 

group consisting of difforont medium rc s orvoirfl and one and the pom o medium 

[[d)]] Ihe two perfusion circuits (5, 5') unite inside the chamber (?.) after having 
streamed the prosthesis (1), but leave the chamber (2) in separate perfusion circuits 
(5, 50. 

21. (currently amended) The method according to claim 17, charaoterized in that 
the prosthesis is present in the [[very]] permeable medium reservcit and that the 
inner and the outer perfusion circuits are thereby connected with each other 
anoth er. 

22. (cturrcatly amended) Cardiovascular prooth e o e o prothesis acccfding to claim 
6, characterized in that th e r e alization of the adapters (3, 3') for fixing the 
prosthesis (1) is r e olis e d are furnished by cones with clanging means. 
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23 . ( cuiTCiitly amended) Cardiovascular prosth e s e s prothesis acc( ffding to claim 
6, characterized in that the r e alization of the adapters (3, 3') for fixing the 
prosthesis (1) is r e aliz ed are fiimished by an expansion member. 

24. (ciuTently amended) Cardiovascular proatheses prothesis compris:nR 

an endothelial cell surface produced wherein the formation cf a confluent 
monolayer ensues by the cells growing under a permanent influe:ice of defined 
pulsatile shear forces increasing up to physiological values after an initial sub- 
confluent seeding of a surface on the blood contact side, by means of streaming 
the prosthesis surface on the blood contact side along a main axis o:' the prosthesis 
in an iimer jserfiision circuit [[and]] or by moistening an outer prostliesis wall in an 
outer perfusion circuit, or in a permeable medium reservoir. 

25. (curremtly amended) The cardiovascular prosth e s e s prothes: .s according to 
claim 24 wherein the shear force is from about 0.01 to 5 dyn/cm2. 

26. 1 ^previously presented) The cardiovascular pro s th e s e s prothesi s according to 
claim 24 wherein a confluent endothelial layer having a high quality is present. 

27. (cuireatly amended) A method for covering cardiovascular prosthoso a 
prothes is with endothelial cells com^Jtising the following steps: 

initially sub-confluently seeding the prosthesis surface on the blood contact side; 
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streaming the prosthesis surface on the blood contact side along ths main axis of 
the prosthesis in an inner perfusion circuit, [[and]] or a moistening of the outer 
prosthesis wall in an outer perfiision circuit or in a permeable medium reservoir; 
growing cells growing under a permanent influence of defined pulsatile shear force 
increasing up to physiological values; 
forming a ci^nfluent monolayer of the grown cells. 

28. (cuirently amended) The method for covering cardiovasc dar prostheses 
according to claim 27 fiirther comprising employing a shear force fiom about 0.01 
to 5 dyn/cm2. 

29. (currently amended) The method for covering cardiovasciilar prooth e o e o 
prothes is according to claim 27 further comprising forming a confluent endothelial 
layer having a high quality. 

30. (currently amended) The method for covering cardiovascular prooth e o e o 
prothes is according to claim 27 further comprising 

varying pumping capacity of endothelial cells for adjusting the size of occurring 
shear forces. 
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31. (currently amended) The method for covering cardiovascular prostheooo 
prothes is according to claim 27 further con^rising 

generating increasing shear forces by means of a program-controlled pumping 
device (7). 

32. I new) The method according to claim 1 7, characterized in that 

liie outer perfusion circuit (5') can be operated in a way sel scted jErom the 
group consisting of co-current to the inner perfusion circuit (5), counter-current to 
the inner perftision circuit (5), and statically, 

the inner and the outer perfusion circuits have a member selected of the 
group consisting of different medium reservoirs and one and the same medium 
reservoir (6, 6'), and 

nhe tivo perfusion circuits (5, 5') unite inside the chamber Ql) after having 
streamed the prosthesis (1), but leave the chamber (2) in separate perfusion circuits 
(5, 5'). 
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REMARKS 
Claims 1 through 3 1 continue to be in the case. 

New claim32 is being introduced. 

New claim 32 is based on the language of claim 20. 

Response to Amendment 
1 The amendment filed 3/7/03 has been entered as Paper No. 7. Changes to 
the abstract and Figures 1 and 2 have been approved by the examiner. The 
ameuiilmerit filed 6/18/03 has been entered as Paper No. 10; new ckim 30 has 
been added. The amendment jBled 10/23/03 (first filed 4/24/03) has been entered 
as Paiier No. 72. The changes to the claims have been approved by the examiner 
and new claims 23-29 have been added. The amendment filed 11/25/03 has been 
entered as Paper No. 13: new claim 31 has been added. All pending claims, which 
are clcdms 1-31, are being considered for fiirther examination on the merits. 

Appli cant appreciates the approval of the drawing changes and the entry of 
the amendments. 

The Office Action refers to Claim Objections 2. Claims 1-17 and 22-31 
are objected to because of the following informalities: the preambles of the 
claims are to "cardiovascular prostheses" but the body of the claims makes 
reference to a prosthesis. The examiner suggests changing "cardiovjiscular 
prostheses" to -cardiovascular prosthesis- so that the claim terminology is 
more consistent. Appropriate correction is required. 3. Claims 1 1 ar d 21 are 
objec1:ed to because of the following informalities: on line 4 of both claims, it 
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appears that "another" should be changed to -other-. Appropriate correction is 
required. 

(i:iaims 1 to 17 and 21 to 31 arc being corrected. 

The Office Action refers to Claim Rejections - 35 USC § 112. 

4. Claims 1-3 1 stand rejected under 35 U.S.C. 1 12, second paragraph, as 
being indefinite for failing to particularly point out and distinc tly claim 
tlhe subject matter which applicant regards as the invention. 

5. Claims 1, 17, 24 and 27 are indefinite because it is unclear if tiie 
"permeable medium reservoir" is an alternative to both the inner and outer 
]3erfu5ion circuits, or if is an alternative to just the outer perfusion circuit. 
'Ilie "permeable medium reservoir" is an altemative to both ths inner and 
outer perfusion circuits. 

'ITie two perfusion circuits (5, 5 ') can also work as a non-closed system. 
According to a further advantageous configuration, the two perfusion 
<;ircui.ts (5, 5*) lead from one medium reservoir (6) ibto another medium 
i-eservoir (6'), wherein the medium which has already flown tlirough the 
]3rostisis is collected in the other medium reservoir (6'). Thereby the two 
jDerfusion circuits (5, 5') can be joined within the chamber (2) after 
having flown past tbe prothesis surface. 

The inner and the outer perfusion circuit can have different res ervoirs or 
one and the same medium reservoir (6, 6*). The prothesis can be present 
in the medium reservoir, and thereby, the inner and the outer perfusion 
circuit can be connected with one another. 
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6. Claim 5 recites the limitation "the chamber" in line 5. There is insufficient 
aBtecedent basis for this limitation in the claim. 

7. Claim 6 recites the limitations "the chamber" in line 4 and "ttu: medium 
ivsen'oirs" in line 10. There is insufficient antecedent basis foi' fliese 
limite.tions in the claim. 

8. Claim 7 recites the limitations "the chamber" in line 4 and "the mediimi 
resen^oirs" in line 1 1 . There is insufficient antecedent basis foi- these 
limiteitions in the claim. 

9. Claims 1 1 and 21 are indefinite because it is unclear what is aeant by "the 
very medium reservoir". 

1 0. Claims 1 3, 22 and 23 are indefinite because it is unclear what is meant by 
" the realization" and "realized" 

1 1 . Claim 14 recites the limitation "to be clamped" in line 2. There is 
insuffi cient antecedent basis for this limitation in the claim because the 
prosthesis is not required to be configured or adapted to be clamped and the 
process steps of the product claims 1 and 6, on which it depends, do not require 
clamping of the prosthesis. 

12. Claim 1 8 recites the limitations "the pumping tubes" in line 3 of (d) and 
"the chamber" in line 4 of (d). There is insufficient antecedent basis for these 
limitations in the claim 

13. Claim 20, part (a) is confusing and should be rewritten foUoving the 
Markush format for listing of elements. 

1 4. Claoi 20 is indefinite because it is unclear how part (b) can rjquire two 
separate reiservoirs, and then part (c) require that the reservoirs are cne and the 
same. , 

15. Claim 30 is indefinite because it is unclear of what the pumping capacity is 
being varied. 
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The applicant thanks the Examiner for the detailed observatioris and the 
present amendment furnishes corrections to overcome the rejections. , 

The Office Action refers to Claim Rejections - 35 USC § J02 
17. Claims 1-31 stand rejected under 35 U.S.C. 102(a) as being anticipated by 
Dunki^lman et al (WO 97/49799 as cited in applicant's EDS). Dunkelrnan et al. 
discloses a method for covering and cardiovascular prosthesis with sndothelial 
cells vdth {ill the elements of claims 17-21 and 27-31 . See Figure 4, page 3, 
lines 7 14, pages 7-8, lines 3-29 and page 1 1, lines 1-12 and pages 1 1 -12, lines 
28-3. 'rhe method includes apparatus comprising a chamber (46), p»unping tube 
(58), ndapters (33), cardiovascular prosthesis (26), reservoir (10), and pumping 
devici: (50). Because all of the method steps are met by Dunkelman et al ., all of 
the structural limitations of the product claims of 1-16 and 22-26 ars also met. 
A cari:ljovascular prosthesis has an initial sub-confluent seeding of endothelial 
cells on the surface thereof and then forms a confluent monolayer of 
endothelial cells. 

Applicant respectfiilly disagrees. 

'ITie allegation in the Office Action that all structural elements of the claims 
1 7 to 2 1 and 27 to 3 1 are found in the reference Dunkelman et al. (V/0 97/49799) 
appears to be incorrect. 

ITie shearing forces indicated in the reference Dunkelman et a I. only have a 
small size value. Only a seeding covering a surface is possible with the shearing 
forces of the reference Dunkelman et al. An influence on the growth o'f the cells 
cannot be obtained with the shearing forces indicated by the reference Dunkelman 
et al. Is'o growth of cells occurs therefore under shearing stress. 

Claim 1 of the reference Dunkelman et al. reads; 
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" ... to cause the cells to become confluent and flatten . . .." 
This refers only to an adhering of the cells for reaching of a confluence, as is 
clearly shovm and explained in the following example,: 
The cell suspension is subdivided into four aliquots and is accordingly employed 
for times successively for coating. This multiple step procedure circt mvents the 
risk of anon surface covering seeding. The circumvention of the reference 
Dunkelman et al. is again confirmed on page 8, where a description is furnished 
about the whereabouts of the fourth aliquot in the prothesis over nig [it However 
the incubation over night is described to be dispensible for production of a 
confluent mono layer in paragraph four of page 8 of the reference Diuikelraan et al. 
This step of the reference Dunkelman et al. corresponds to an initial ;onfluent 
settling, which settling excludes a growth of the cells and the shear s ress in a 
proliferation method, wherein the shear stress is entered here only at a lower value 
and therewith a non-physiological value. 

'Ilie reference Dunkelman ct al says firrthcr to this point on paije 8, 
paragraph 3 tiiat a confluent, however not completely stable endothsl cell mono 
layer is obtEiined with the above recited method of the reference Dunkelman et al., 
since partial cell disengagements occur. 

llius the claims of the present application are clearly distinguished from the 
reference Dunkelman et al. 

'ITie reference Dunkelman et al. does not teach the growth of endothel cells 
under the influence of shearing forces, wich increase up to physiological values. 
Consequently different products are obtained by the reference Dunke lman et al. as 
conipaTed with the products claimed by the apphcant. 



Reconsideration of all outstanding rejections is respectfully recuested. 
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All claims as presently submitted are deemed to be in fomi foi" allowance and 
early notice of allowance is earnestly solicited. 



Respectfully submitted, 
Manrico Paulitschke et al, 

Horst M. Kasper, their attorney 
13 Forest Drive, Wanren, N.J. 07059 
Tel.: (908)526-1717; Reg.No. 28, 559 
Attorney's Docket No.: WEH205 

♦%PAMEND(WEH205A6(rep-/ain/sn 
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